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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively use 
light in a horizontal plane and also a vertical plane, 
as for a projector using integrator illumination. 
SOLUTION: The projector is provided with a light 
source 35, integrator lens bodies 4 and 5 which 
are arranged on an optical axis so as to condense 
the light emitted from the light source 35, and a 
liquid crystal panel 7 which is irradiated with the 
light condensed by both integrator lens bodies 4 
and 5 on a chassis. Two auxiliary lenses 1 and 2 
are arranged between the integrator lens body 5 
positioned close to the liquid crystal panel 7 and 
the liquid crystal panel 7. As for the auxiliary 
lenses 1 and 2, the light incident surface is formed 
to a convex 10, and as for the convex 10, the 
curvature in one of the vertical plane and the 

horizontal plane is made larger than the curvature in the other plane. The auxiliary 
lenses 1 and 2 are arranged so that they may be mutually shifted by 90*" around 
the optical axis, and the refracting angle of the light arriving at the liquid crystal 
panel 7 after being emitted from the integrator lens body 5 in the vertical plane is 
made differ from that in the horizontal plane through both auxiliary lenses 1 and 2. 
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JP,2000-180813.A [CLAIMS] 



* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated- 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The integrator lens object (4) which is arranged on the light source (35) 
and an optical axis, and condenses the light from the light source (35) on a chassis 
(3), and (5), In the projection arrangement equipped with the liquid crystal panel (7) 
irradiated by the light condensed by an integrator lens object (4) and (5) While is 
located in a liquid crystal panel (7) side. Between an integrator lens object (5) and a 
liquid crystal panel (7) Two attachment lenses (1) and (2) are arranged. Both 
attachment lenses (1) and (2) A convex surface (10) is formed in either the plane of 
incidence of light, or an outgoing radiation side, respectively. This convex surface 
(10) It intersects perpendicularly with a field perpendicular to a chassis (3), or this 
vertical plane including an optical axis, and the curvature within one field of the 
horizontal planes parallel to a chassis (3) side is formed more greatly than the 
curvature within the field of another side. By two attachment lenses (1) and (2) The 
include angle which will be refracted by the time the light which carried out outgoing 
radiation from the integrator lens object (5) by the side of a liquid crystal panel (7) 
reaches a liquid crystal panel (7) is a projection arrangement characterized by 
differing in a vertical plane and a horizontal plane. 

[Claim 2] The 2nd attachment lens (2) is located in a liquid crystal panel (7) side 
from the 1st attachment lens (1) among an attachment lens (1) and (2). The 
curvature of a convex surface (10) is greatly formed in a vertical plane, and, as for 
the 1st attachment lens (1), the curvature of a convex surface (10) is greatly formed 
in a horizontal plane, as for the 2nd attachment lens (2). Light The projection 
arrangement according to claim 1 which is condensed by the 1st attachment lens (1) 
in a vertical plane, is not slightly refracted in the 2nd attachment lens (2). and is 
greatly refracted in the inside sense with the 2nd attachment lens (2) from the 1 st 
attachment lens (1) in a horizontal plane. 

[Claim 3] The projection arrangement according to claim 1 or 2 with which PBS (6) 
which while is located in a liquid crystal panel (7) side, and arranges the 
indeterminate polarization from the light source (35) with any they are at either an S 
wave or a P wave, and carries out outgoing radiation before and after an integrator 
lens object (5) was prepared. 



[Translation done.] 
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[001 2] The front view and drawing 1 (b) which show the arrangement relation of each 
lens from the light source [ in / in drawing 1 (a) / this example ] (35) to a liquid 
crystal panel (7) are a top view same as the above. Illustration of the expedient top 
of explanation and PBS (6) is excluded. If it is in this example, the description is in 
the point of arranging two attachment lenses (1) and (2) on the optical axis between 
the 2nd integrator lens object (5) and a liquid crystal panel (7), making light refracted 
in the inside sense in a horizontal plane more greatly than the inside of a vertical 
plane, and using light effectively in a horizontal plane. Between the 2nd integrator 
lens object (5) and the liquid crystal panel (7), the 1st attachment lens (1) and the 
2nd attachment lens (2) located in a liquid crystal panel (7) side from the 1 st 
attachment lens (1) are prepared. As both attachment lenses (1) and (2) are shown 
in drawing 2 , the convex surface (10) which swelled in the shape of radii is prepared 
in one side of a monotonous lens (1 1) at one, and this convex surface (10) is 
prolonged along with the longitudinal direction of a monotonous lens (11). If it puts in 
another way, one field by the side of the incidence of light or reflection will be a flat, 
and both attachment lenses (1) and (2) will be the cylindrical lenses to which the 
field of another side swelled. As for the 2nd attachment lens (2), the 1st attachment 
lens (1) has turned to the lengthwise direction along a vertical plane the direction 
where the convex surface (10) was prolonged, respectively in the longitudinal 
direction which intersected perpendicularly with the optical axis the direction where 
the convex surface (10) was prolonged. That is, both attachment lenses (1) and (2) 
are mutually shifted 90 degrees centering on the optical axis. As for the 1 st 
attachment lens (1), in a horizontal plane, since a focal distance is large to infinity at 
0, curvature does not have condensing effectiveness. Moreover, in a vertical plane, 
since a focal distance is large to infinity at 0, condensing effectiveness does not 
have curvature, and the 1st attachment lens (1) condenses the 2nd attachment lens 
(2) in a vertical plane. 

[0013] (Optical path within a vertical plane) As shown in drawing 1 (a), after the light 
from the light source (35) passes the 1st and 2nd integrator lens object (4) and (5) in 
a vertical plane, it is condensed with the 1st attachment lens (1), and it carries out 
outgoing radiation and passes the 2nd attachment lens (2). Since the 2nd attachment 
lens (2) of a focal distance is large to infinity in a vertical plane like the above, light 
is not refracted within the 2nd attachment lens (2). Thereby, the light from the 1st 
attachment lens (1) passes the 2nd attachment lens (2). and irradiates a liquid 
crystal panel (7). 

[0014] (Optical path within a horizontal plane) As shown in drawing 1 (b), after the 
light from the light source (35) passes the 1 st and 2nd integrator lens object (4) and 
(5) in a horizontal plane, incidence of it is carried out to the 1st attachment lens (1). 
Since a focal distance is large to infinity in a horizontal plane like the above, the 1st 
attachment lens (1) reaches the 2nd attachment lens (2), without refracting light 
within the 1st attachment lens (1). Although light arrives at the location of periphery 
approach from the core of the 2nd attachment lens (2), in this location, the direction 
SI of a normal of a convex surface (10) leans to the optical axis, that light carries 
out incidence to the part to which the direction of a normal generally leans to the 
optical axis on the convex lens, and the direction of a normal — an optical axis — 
abbreviation — since the direction which carried out incidence to the part which 
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JP.2000-180813A [DETAILED DESCRIPTION] 

< Poc(>(meni-4> 

leans to the parallel part to the optical axis by light carrying out incidence is 
refracted, if light carries out incidence of the light to the periphery section of the 
2nd attachment lens (2). light is greatly refracted in the inside sense. Therefore, the 
2nd attachment lens (2) has condensing effectiveness In a horizontal plane, and 
moreover, since the distance L5 from the 2nd attachment lens (2) to a liquid crystal 
panel (7) is short to said distance L2, the light which carried out outgoing radiation 
from the 2nd attachment lens (2) illuminates the minimum exposure part of a liquid 
crystal panel (7). 

[0015] The 2nd attachment lens (2) makes light greatly refracted in the inside sense 
in a horizontal plane like the above. Thereby, there is a possibility that the exposure 
range may become narrow, as this dissolution measure — the breadth of the lens 
(50) of the 1st integrator lens object (4) — large — carrying out — this — in all — 
it is large in the breadth of the lens (50) of the 1 st integrator lens object (4), and it 
possible to specifically prepare an aspect ratio about in 3:3. The include angle theta 
3 (refer to drawing 1 (b)) of the light which carries out incidence. to the lens (50) of 
the 2nd integrator lens object (5) also becomes large by this, and light can be used 
effectively. 
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l^2ffiflAU>Xc2 )»5^a0)<DJSO7c^|6j?:Sfli[®{C 

(1) C2)(*. 3tl^*tt^>l:^^c^t,>{c9ogfm•c^,>•2>. m 

[0013] CSii:MF«3©7fe!§)ll 1 (a)iC^T J; ^ (C. 40 

3fe?ii«(35)3!p^(D5i£wfieffirticr. mi. mz^^f-tf 

U-i»U>Xf*C4)C5)€rji3iiL,fcS^K:. »l1iB&u> 
X(l )(cJ:D«7t$nTmWl/. m2l!tKjU>X(2)?: 

(2) f*9t:-7fe«S»TL^cl,^ cn{CJ;»9, milf8!jU>X 
<il-)i)^P>(Omt. m2fflajU>X(2)^rii3lb-C. 
>'^•^J^(7)«:R§S^•r^. 

[0014] C*¥ffil^®7felS)S 1 Cb){c^^TJ; ^{c, 

^(35)*>6©JK{**¥ffirt(C-C. ISK :^2-r>^y 50 
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>X(2)«:^t-^, ^lc^i®2^iItt^>X(2)©«-c^aJ*^ 

Iff ^© i . ffi^:?^ |6)*s3fefili{ciiiSW&@BFf {c^*sAW 
yj^K 3fettJa»fTS*>6. **5|^2lii6!;k>XC2)©^ 

*). L/*>^>»2ii^!6^>Xc2)3&>6^atS''^**M7)*■c 

©isffiL5«. mnimmh2(cMi'-cm\'>*''h. m2m 

ft>U>X(2 )*>6tli«l//c3fc«. ^B^-''«*.^l'C7 )©S/JN 

[ 0 0 1 5 ] lria©iii< . Il2ffls!;p>xc2)«7k^ffi 
mm@*m<fj:i>mm^$>i>. commmtLx, mi 

>f-i7-lx- if U>XftC5 )©U>X(50)(cAW-r^:)fe© 
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ttM©»?i^efif)<!;-r^*^e.. ffllJ!)U>X(l)(2)?:|S 
W-rtC. SI. S2 -Y>r-i>'l^-:5'U>Xft(5)©U> 

X(50)©g|i|is'&;'ctf<-rsc<bfc#^?,n2.. 

micjfti^mhtii. 07tt. ->-K:>:©7'7ryi'vhy 
i' X(8 ) <!:ffiS^-t^ol/C7 )i:©T F T (72)©I4?I11|-C 
^gB^^^•4^J^(7)«S»]©Ap<. ®?ga^(70)©± 
{cJOSmfiB C7i)**S^ WCB3S b . MSfS^*s 1 iij^tc 
MjSfS. #*S^©PPISi3{CTFTCTh1n Film Transisit 
or)C72)?:SWri^-S,. T F TC72){CiES§Sli7t*5^/£: 

7 i':^ C8 )*AWWciBfflUt:. TFT (72)'v.©3fe* 
Sort->?><, TfcwraPCSO'SrjloT. S|B^SS(70)©T 
F T C72)m©J«^^flS|-»-rS, 

[0017] C<DZf^ V 4'X(8)<fcraP(80) 

<JMW(M\t. S^^/^•^o^(7)©:*:t^(cJ:^). 

?g^>'^•^^^(7 )©M*fHai©4 0 ~ 6 0%-C* 
5. C©ii3l£3nS3fe%ii><a:<t- 01O{c^1- 
■z^^'yi^vh >; ., 4/;3Lc8)©AWffliJK:i3(i$n 
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(l)(2)^fflC»-rk:. 112 -r>-f5''U-4f u>x 

[0018] *{ai{c*o-ci±. ^ji:Hrtx»?>c¥®rt{c 

T, liBftU>Xci)(2)±g#Jft^^C<!:fe#;?.6n 
-2). l/*>l^. 2tJ(©M6!)U'>Xci)(2)«. Ai-ffltCRM 
ttCcB^F, (io)«W Ufcff ise^ >; > K «J * ;u u > 

too 1 9] ±^EmMm<Dmm\t. -^mR^^mrhfc 
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*W{C*-9T«. MfflS(;U>X(l)(2)«. 3^(10)^& 
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10 IHl] 3fci!S. IPri. 02^>^4^U-4iU>X<*. *i 
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[02] ^1. S^2t«8)jU>X©^44g|aT-*-5. 

[04] se3i5©!a^«g©s*w«^!X*^-rffl!iffl0-e* 

[05] >T-i/U-:5»U>X«:©i4tB0-C&S. 

[ 0 6 ] P B S iSIl . H 2 U- tSf U> Xi*:® 

¥M0rife^. 

20 [07] mmmmt -f^y -j ^-^ b y d';^©*4ta0-c*> 

[0 8] iiiiSK:*trc;Lfc::/-7S'i'-7 vi^;^<blSP 
©^*^-r¥ffi0-r*).5. 

[09] -/>5^i'u-^u>Xft©u>X:&n^-riEffl0 

[010] f i'v h >j •>d'X<!;^'<i'au>X©M 
®Bfffi0-c*S, 

(1) miiiffl}ix>x 

30 (2) m2fflft(jU>X 

C4) IS 1 -f >f-^'U-*U>X* 

(5) 112 'f^'T^i^U-afU^Xft: 

(6) PBS 

(7) jffiS>>-^JU 
(10) ^85 
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